main interest associated with the study of head injuries las in the past been surgical. Clinical studies of cases of 'acture of the skull are to be found in the Edwin Smith aPyrus (1600 B.C.), while from the days of Hippocrates j;rePhining has been used in the treatment of contusion and . acture of the skull. The question of operative interference 111 head injuries has remained throughout the centuries a datable question, and indeed the correct treatment of these cases remains doubtful to the present day. The problem has ln some ways become more simple, as it is now possible to lstinguish the effects of the injury from the results of infection the damaged tissues. The fear that inflammation would Set in led Percival Pott, in his notable study of the subject Published in 1768, to support strongly the policy of trephining ?Ver the injured area. The not infrequent discovery of an ePidural abscess seemed to confirm his view.
. It has for long been realised that the symptoms which were ?r%inally described as those of fracture are not for the most Part dependent on the fracture itself. Pott was able, from the analysis of his cases, to insist that the symptoms?vomiting, ^ddiness, and loss of sense, speech, and voluntary motion? )Vere often present without any fracture, and on the other and that the bones of the skull may be cracked, broken, or ePressed, and yet the patient show none of these symptoms. The damage to the brain which occurs in head injury has r long been described as concussion, but the exact nature this condition remains uncertain. Pott protested against s loose use of the term, which conveyed no precise idea, and of <<Ch' the diagnosis of " teeth and worms " in infants, and 'nerves" in women, merely satisfied ignorant inquirers.
Concussion was considered to be a functional disturbance ^thout observable alterations in the brain. That it could cause . eath was supported by the case described by Littres in 1705, I1} vyhich a prisoner killed himself by banging his head against e wall, and at the autopsy no evidence of injury to the brain * Read 4th November 1931. L could be found. Great importance was attached in later years to the discovery of capillary haemorrhages in fatal cases, and doubt was raised as to whether a pure concussion without anatomical changes such as these ever caused death. Duret, in particular, emphasised the frequency with which, in experimentally produced head injuries, he found small hsemorrhages in the region of the fourth ventricle, which he considered were in many cases the cause of death, and resulted from a wave-like movement of the intraventricular cerebro-spinal fluid.
Within more recent years investigations have been extensively carried out 011 the conditions which follow head injury-The term "post-concussional neurosis" has, to some extent, been replaced by that of "post-concussional syndrome," &s many of the post-traumatic symptoms can be demonstrated to be organic in nature. Penfield has shown how damage to the brain is followed by scar formation, and he concludes that this process of repair may give rise to a vicious circle, by which the contraction of scar tissue increases the activity of astrocytes in the neighbourhood.
This probably explains the late onset in some cases of post-traumatic disturbances, such as epilepsy.
The physiological investigations of Gushing, Foerster, Dandy* Weed, and others have revolutionised our knowledge of intracranial physiology. Trotter, in particular, has emphasised the importance of applying this knowledge to treatment.
He has drawn special attention to the lowering of intracranial pressure by posture, hypertonic solutions, cerebro-spinal fluid drainage, and decompression.
CEdema of the brain is? according to his conception, a constant complication of cerebral contusion, and is the cause of most of the subsequent disturbances.
Some recent American writers consider that the height of the manometric pressure of the cerebro-spinal fluid Is proportional to the degree of cerebral contusion. In supporting their line of treatment, which consists in the daily removal sufficient cerebro-spinal fluid to lower the pressure to normal) they maintain that the allowing of increased pressure to continue is the cause of many of the post-traumatic complications-This conception is, however, sub judice.
The clinical study of head injury from the neurological point of view has received little attention, and offers a wide field of investigation.
In co-operation with the Statistical Research Department, I have had the opportunity, during the past twelve months, of 26 Brain Involvement in Head Injury studying the cases of head injury admitted to the surgical vvards of the Royal Infirmary. The condition of the cases on ^mission, the stages of recovery, the changes in the cerebrospinal fluid, and the condition some months after discharge have been the main lines of research.
In order to make the records uniform and suitable for statistical study, I have carried out the clinical investigations according to a uniform scheme drawn up in the form of a Printed questionnaire. The reason for bringing this preliminary lnvestigation before the Society is that criticism at the present time will be of great value in correcting the faults of the Present and in directing the work of the future. Records of the acute stage have been made in 200 cases, but in the time Mailable it is possible to refer only to a few findings.
In order to classify the cases according to the degree of damage to the brain, it is convenient to divide those that survive according to the duration of loss of full consciousness, keeping the fatal cases in a separate group. In using this Method of subdivision, it is important to realise that the power speech and intelligible conversation may have returned and ^et the patient be quite disorientated as regards both time and place. The witnesses of an accident often erroneously c?nsider that consciousness has returned when the victim ^egins to move or to speak. A fairly accurate estimate of *he duration of loss of full consciousness may be obtained from patient's subsequent recollection as to when he " woke up."
The four groups into which the cases have been divided are shoWn in Fig. 1 Speech returns with a few words or phrases, and movements become more purposeful' Up to this stage it is mainly the lower mechanisms of the brain that are recovering, and the similarity between cases is great. The higher cerebral functions, however, differ in every individual, and the stages of recovery of these functions produce widely different clinical pictures. The mental condition may simulate any of the states seen in alcoholic poisoning. In both conditions the clinical picture probably depends on the individual psychological structure and balance. Thus the patient may be drowsy or talkative, docile or aggressive, impudent or irritable. He may be wildly delirious and have terrifying experiences and 'adventures in all parts of the world-He is never reserved : he may tell you his secrets, may be boastful or affectionate, and may attempt to bribe his attendants to let him out of bed.
Then, comparatively suddenly, he looks around and asks where he is. He has now recovered consciousness, and returns to his normal behaviour and treats those who are looking1 after him with the customary civility. These changes indicate that the higher functions of control and inhibition have again taken charge of his behaviour. These are the first to be affected in alcoholic poisoning and are the last to recover after a head injury. They, presumably, constitute the most sensitive mechanisms in the brain. These stages of recovery may be traced not only in the more severe cases, but also in those in which the individual is unconscious for only a few minutes.
In the present series, recollection of the actual blow to the head was never present when consciousness had been lost. One ( woman remembered being hit by the motor car which knocked her down, but in that case it was the fall to the ground which caused the head to be injured, and of this fall she had no recollection.
Contrary to what is often taught, the duration of retrograde amnesia was in the great majority of instances very brief-In 69 cases its duration was only one or two seconds, in 24 cases it lasted several minutes, while in only three cases was it longer than half an hour. This interval was estimated by questioning the patient after full return of consciousness had occurred. If questioned before this, the interval of memory loss before the accident was of considerably longer duration-28 i Brain Involvement in Head Injury Ihe longer periods were more commonly found in the ^ore severe cases (Fig. 2 ). There were, however, exceptions. p 0r example, a young man who failed to recover consciousness nearly two weeks subsequently remembered colliding with e tar barrel on the road which caused him to be thrown from motor bicycle.
Physical examination elicited few signs. The pupils were Unequal in 38 cases. In only three of these was there clinical ^vidence of damage to one side of the brain more than _? the other. On the other hand, in 20 cases in which changes the reflexes suggested that there was damage more to one Slde of the brain than to the other, the pupils were equal in but two. The larger pupil was more often (14 cases to 6) ?n the opposite side from the site of the injury in those cases Xvhich recovered, and more often (4 cases to 1) on the same side as the site of injury in those that died. It seems unlikely that Slgnificance can be attached to minor inequalities in the size ?f the pupils. Failure of one pupil to react to direct light was early sign in two cases that the optic nerve had been estroyed. Damage to cranial nerves cannot, however, be Urther considered here.
The tendon reflexes were usually present when the patient lad recovered sufficiently from the initial shock to be fit for lamination. In cases examined within twenty-four hours of the accident (Fig. 3 sides in 94 cases, extensor on both sides in 29, and one was flexor and the other extensor in 14.
The last group may indicate that one side of the cerebrum is more damaged ; but if this is so, the damaged side bears no constant relationship to the side of the head on which the injury was received. A sign which was often present was rigidity of the neck muscles. Marked degrees of this are easy to detect, but the slighter degrees can also be determined with a little practice.
The sign was often present when Kernig's sign was absent. It was found to a slight degree in 38 cases, and to a marked degree in 28. While the sign is constant in cases of meningitis, it is also present in sub-arachnoid haemorrhage-Thus, on 32 occasions in which the cerebro-spinal fluid was found to contain a uniform and marked admixture of blood (over 1000 R.B.C. per c.mm.), the neck muscles showed some rigidity, except in one patient who was deeply comatose and dying. The degree of rigidity is in many cases so pr?' nounced that the diagnosis of meningitis is apt to be made. Rigidity of the neck muscles was sometimes present without any abnormality in the cerebro-spinal fluid, and it lS necessary to remember that it may be pronounced if there is a bruise in the neighbourhood of the neck or occipital region-The rigidity when marked is usually associated with a degree of neck retraction, which, as in the case of meningitis, is more pronounced in children than in adults.
Examination of the cerebro-spinal fluid was carried out on 67 occasions on 40 cases.
Persistence of severe headache or of unconsciousness was considered to justify lumbar puncture. It was performed with the patient lying on his side, with the head and spine on the same level. A fine lumbar puncture needle was used, and the pressure of the cerebro-spinal fluid was in most cases measured with Greenfield's manometer.
I had previously used this instrument on over a hundred occasions and found it entirely satisfactory. Fluid can be removed very slowly, as the rate of flow can be accurately controlled by means of the tap 011 the needle. It is probably undesirable to reduce the pressure below normal as in certain cases this might stimulate haemorrhage from damaged cerebral vessels. If care is taken only to penetrate the dura mater on one occasion, and only to pierce it for the least necessary distance, it is the writer's experience that blood contamination from the puncture does not occur except in a degree that can be discerned only on microscopical Brain Involvement in Head Injury lamination of the fluid. In most of the cases, both a red and ^ white cell count were carried out within an hour of taking the specimen, and it seems that for practical purposes the blood c?J*puscles count is an indication of the amount of haemorrhage which has been caused on the surface of the brain. In all Cases the blood was evenly mixed with the specimens withdrawn and the supernatant fluid was yellow in colour. There ls time only to refer to a few of the findings. It is apparent from this table that Several of the patients who were in a stuporose condition had ^Uite a low pressure, while several with a very high pressure ^Vere fully conscious. It is also apparent that in most, but not aU, cases of high pressure, there was severe headache at the tittle of the examination. Fig. 5 It is apparent that few cases with much blood in the fluid were in a conscious state: all cases with a red cell count of over 100,000 per c.mm. were either stuporose or comatose. These data raise the interesting problem of what effect this large quantity of blood, in itself, has 011 the cerebral metabolism. It seems desirable, before discussing these preliminary observations, that the mechanism of loss of consciousness should be considered. It is a remarkable fact that the skull, which contains a fragile structure such as the brain, can be submitted to sudden blows of considerable severity without injury to the brain, especially when it is realised that some movement of the brain relative to the skull may occur, as is evidenced by the occasional tearing of a cortical vein from its attachment to a venous sinus. When the head receives a blow, or when the head strikes the ground, the mechanism of cerebral injury is the same. The brain is obliged to undergo a sudden change in momentum which, if the skull were not there to protect it> would cause its complete destruction. The fact that the brain fits the skull accurately is the main factor which enables the skull itself to bear the brunt of the blow. Beyond a certain degree of violence, however, the brain is also damaged. Here again the effect is 'lessened by the force of the blow being distributed to all parts of the cerebrum. This mechanism which distributes the strain to all parts, so reducing the damage to any one part, is illustrated by the scattered capillary haemorrhages which are often found throughout the brain of cases in which no gross cerebral contusion can be demonstrated-It is largely through the tearing of small vessels in the pia arachnoid that haemorrhage into the cerebro-spinal fluid occurs.
The bleeding is usually most severe at a point exactly opposite to that at which the injury is received. It seems to me that this so-called contre-coup injury, which is the most constant of all post-mortem findings in these cases, cannot be explained by any wave of force having been applied to the brain at that point. I suggest that the injury is due to the brain being torn from the membrane by its own momentum. The place least resistance to this momentum is the space between the arachnoid and the pia mater, as this space can be filled by cerebro-spinal fluid when the brain is forced away from the skull.
The fine bands of fibrous tissue which connect the arachnoid and pia mater are thus torn, with accompanying tearing of pial and cortical vessels. The movement of the brain relative to the skull must be greatest at a point exactly ?Pposite to the site of impact, and hence the damage is most frequently found in this situation.
The sudden loss of consciousness at the time of injury is c?nsidered by Trotter to be due to cerebral anaemia caused by a sudden flattening of the skull?what he terms "acute compressive anaemia."
There are difficulties in accepting this explanation. In the first place, the loss of consciousness is l'"i'iediate, and recovery is relatively slow. There are other c?nditions in which loss of consciousness is due to cerebral an?mia. Such may occur when a debilitated person suddenly Assumes the erect posture. Loss of consciousness in this case ls preceded by a feeling of lightheadedness which lasts for a Second or two ; and in contrast to what happens after concussion, recovery of consciousness occurs completely as soon as the P?sition of the head relative to the heart is adjusted by a fall 0 the ground. Banking at corners in high-speed flying may PlQduce the same effect, the blood being suddenly forced from e brain by its own momentum. In this case, recovery of full ??nsciousness occurs as soon as the sudden changing of direction Modified. A more prolonged period of cerebral anaemia ?Ccurs in a Stokes-Adams seizure. The loss of consciousness ^ s? prolonged in this case that a convulsion often occurs, yet Gle again consciousness returns as soon as the circulation is re-established. Further, the theory of an acute compressive an<emia does not explain why one patient should be unconscious ^ r five minutes and another for a period of thirty minutes. ^ri *-he latter case, the blow has presumably been more severe, llt the duration of compression of the brain, should it have Recurred, cannot have been of longer duration. Again, if loss c?nsciousness were due to cerebral anaemia, one would e*Pect that, in the very mild cases at least, recovery of function |V'?uld be rapid. On the contrary, recovery of full function of e brain, even in the slightest injuries, is always a relatively slow Pr?cess. It seems that the injury to the brain can be compared |}?t unfairly to the response of a peripheral nerve to injury. bstruction of all circulation to a nerve, as can be obtained by ^Pplying a sphygmomanometer armlet to the limb, fails to ^terrupt its functioning capacity except after many minutes.
. Sudden jar to the nerve trunk, however, causes an immediate lnterference with function, the severity and duration of which a|e directly proportional to the severity of the jar. Recovery Unction is here, as in concussion, a relatively slow process.
For these reasons it seems probable that the ancient conception of a commotion occurring in the nerve elements is the correct explanation of the sudden loss of consciousness. According to this view, the concussion of the nerve elements causes some molecular change, which brings about a temporary interruption of function.
That the myelin sheaths, at least, are easily disturbed by a sudden jar is demonstrated by the ease with which slight carelessness in removing a spinal cord at autopsy will alter the myelin sheaths sufficiently to enable them to be stained by Marchi's method.
When consciousness is beginning to return and motor recovery has occurred, a stage of great restlessness and resistiveness is likely to supervene. This stage is often called the stage of cerebral irritation and is considered to be due to cerebral cedema, with a consequent increase of intracranial pressure.
As has already been shown, however, the mental state is not in any way proportional to the pressure as estimated by the manometer, and indeed, as already shown, seven stuporose cases which subsequently recovered showed a pressure within the limits of the normal. While the individual is very irritable in the popular sense of the word, there is no evidence that the condition is due to any mechanical irritation of the nervous elements. Other pathological conditions which cause cerebral cedema, such as cerebral tumour and uraemia) do not produce a clinical picture in any way simulating this traumatic state. Are these irritable and delirious conditions not merely a stage in the recovery of consciousness ? The higher cortical functions have not yet recovered, and both mental and motor activity are running wild owing to the lack of control. CEdema and other circulatory disturbances are frequent complications of cerebral trauma, and their far-reaching effects must not be neglected. But it seems highly improbable that they are the cause of the sudden loss of consciousness, or that they provide the explanation of the condition called cerebral irritation.
On what principles, then, can treatment be based? It Is difficult to estimate the value of any particular therapeutic method, as no two cases are exactly alike. That these cases merit considerable attention is demonstrated by the fact that of 78 patients who reported for re-examination at an average interval of six months after the injury, only 28 had been free of symptoms since discharge, and in only six of these was there any question of compensation outstanding. These symptoms Urere in many instances slight, but their presence in so large a proportion of cases demonstrates how slowly the delicate adjustments of intracranial physiology return to normal.
In the early stages of severe injuries, treatment is mainly directed towards combating shock. When unconsciousness is Profound there is a real danger, if the swallowing reflex has ^?t recovered, that blood and nasal secretions may be inhaled into the lungs. This can be avoided by turning the patient all over on his face. As soon as the stage of shock has passed there seems no reason why the patient should not be allowed a Pillow ; a hard mattress is an uncomfortable rest for a fractured skull. In many American cliniques, patients at this stage are Pr?pped up in the Fowler position in order to reduce the intra-Clanial pressure. However, it seems more important that some ^ans should be found of preventing violent restlessness, as j-his is liable, by raising the blood pressure, to encourage . ^morrhage from torn cerebral capillaries and veins. Morphia ls useful for this purpose and can apparently be given without danger, provided the patient is allowed to recover from the Influence of the dr ug between each dose, so that any change 111 his degree of consciousness is not obscured. Retention of Urine is a cause of great restlessness and a catheter is often Squired.
The desirability of draining off some cerebro-spinal fluid on rePeated occasions is a difficult question to decide. The main ^advantage, in the first place, is that it is no easy matter to Urnbar puncture a violently resistive person. The presence of ??d in the cerebro-spinal fluid makes the back rigid and Sensitive, as in cases of meningitis. A struggle is inevitable in many cases, and this might do more harm than the lumbar Puncture would do good. This difficulty may to a great extent e avoided by carrying out the procedure after the administration of morphine. In favour of lumbar puncture in certain cases is the fact that removal of a small amount of cerebrospinal fluid not infrequently gives relief to headache, and seems !n some patients to hasten mental recovery. In only five cases jn a series of 25 was the clinical condition on the day following Urnbar puncture not definitely improved, and in a few of these the relief from severe headache was quite dramatic.
It seems undesirable to disturb the patient during the first tw? or three days after the accident unless he is becoming raPidly worse. A gross degree of cerebral oedema may presumably contribute to a fatal result, and this can undoubtedly be modified by withdrawing cerebro-spinal fluid or by the use of hypertonic solutions injected intravenously. It may perhaps be fairly stated that if loss of consciousness is prolonged beyond two days, if headache is severe, or if the condition is getting worse, withdrawal of the cerebro-spinal fluid is of value both (of diagnostic and for therapeutic purposes.
The intravenous injection of hypertonic solutions, such as 50 per cent, glucose, is a very potent means of reducing cerebral cedema. This will, however, affect normal brain tissue more than contused tissue, and if used in the early stages may stimulate haemorrhage from injured vessels by its effect on lowering the intracranial pressure.
These solutions are, however, widely used, and provided they are administered to selected cases, are no doubt of great value. A moderate increase of intracranial pressure seems harmless and perhaps desirable for controlling haemorrhage. It is only when the increase of pressure is great, say above 300 mm. of water, that some attempt may profitably be made to lower it gradually-
The administration of a purgative and the raising of the head are both powerful means of reducing the pressure, and perhaps the bleeding so strongly advocated by Pott might also be of value.
In the absence of a depressed fracture there are fe^v indications for operation on the skull. Compression of the brain by haemorrhage from the middle meningeal artery is a rarity and is not usually difficult to diagnose. The gradual accumulation of blood in the sub-dural space may requife surgical relief weeks or months after the accident, but not i11 the acute stage.
A very gradual return to normal activity is perhaps the most important treatment of the convalescent stage. A recurrence of symptoms often indicates that work has been resumed too soon.
Unfortunately, there is no time to consider the many interesting problems associated with the later post-concussioiial symptoms which give so much trouble in practice and in the compensation courts. I can only hope that the questions which have been raised will lead to criticism.
In conclusion, I am deeply grateful to the Surgical Staff the Infirmary for allowing me to study the cases under their charge, and to the Residents and Nursing Staff who have bee'1 most helpful. I have also to thank the Medical Research Council for a grant for the purpose of this investigation.
Discussion.
Professor Bramwell said?All of us must have listened with Pleasure to Dr Russell's thoughtful and lucid exposition. He ?t>viously inherits that well-balanced judgment and clarity of presenta-tl0n which might have been expected. His communication is, in some respects, a new departure, for the work is based on material from the surgical wards of the hospital. There can be no question that ere are many problems which might be studied with advantage by c?-operation of the kind. This is a preliminary paper and there are Van?us points which Dr Russell has raised which he will no doubt etaborate in subsequent communications. His classification of these ?ases of head injury in relation to the duration of loss of consciousness ln 'tself raises an important question, for it will be interesting to know whether, or to what extent, the depth and duration of the loss of c?nsciousness are of prognostic significance in relation to ultimate complete recovery. Dr Russell's remarks to-night have been devoted chiefly ^ cases of head injury seen at the time of, or soon after, the accident. ut we as physicians see these cases at a later date, when the patient p0lnes to us complaining of headache, giddiness, loss of memory, '"ability to concentrate, and so on. This combination of symptoms, ^hich is so commonly met with as a sequel to a head injury was, as r Russell has pointed out, formerly believed to be largely attributable 0 a functional nervous disturbance, but of late, largely as a result the observations of Wilfred Trotter, the pendulum has been swinging in the opposite direction. I was impressed a few years ago by the case of a young fellow who had had a severe head injury as a consequence of a fall from a motor-bicycle. When I saw him, a months later, he was still complaining of headache and other ^ttiptoms which I took to be due to a neurosis. Sir Percy Sargent, Vyho saw the patient later, was of opinion that the radiograms of the Cranium showed local changes in the bone, and I understand that the Symptoms cleared up after a craniotomy. This case taught me the ss?n that one must be very careful before one attributes such symptoms to a neurosis. We require diagnostic information here, and Dr Russell's later studies may prove valuable in this connection.
he work upon which Dr Russell is engaged promises to be helpful, and the follow-up of these cases will, I hope, afford further information, v^hich is much required, upon the important subject of the diagnosis, Pr?gnosis, and treatment of the after-effects of head injuries.
Professor Wilkie said?Professor Bramwell has remarked on the ^vantages of collective investigation and the facilities which have een granted?and very cordially granted?to Dr Russell by all the Surgeons. We must have been struck by the fact that in such a short chir. 2^ period as eleven months he should thus have been able to collect 200 cases of acute head injury in one hospital. In the last twenty years some disorders which formerly were common in our hospitals have well-nigh disappeared, but one form of trauma has increased with remarkable rapidity, and that is the head injury with which we are dealing to-night. This is due, of course, almost entirely to the increased motor traffic.
It would be interesting to learn from Dr Russell how many of those 200 cases were due to motor accidents. I should also like to know from Dr Russell if he can give any rough indication as to whether the duration of unconsciousness bears any ratio to the duration of disability afterwards, and what proportion of cases are, say six months after injury, unfit to carry out any occupation requiring mental work. Such an investigation as Dr Russell is carrying out is of great value. It has been undertaken by one who has had a proper neurological training and is able to appreciate the symptoms which he finds; also, I think, his experience on the surgical side of the hospital makes it of still greater value.
I should also like to know a little more as to the value of hypertonic saline solution, and in what cases such injections should be given-Many of us have been greatly struck by the remarkable return of consciousness which has followed the administration of hypertonic saline solution intravenously. Dr Russell warns us that, administered too early, it may, by lowering the intracranial tension, tend to accelerate haemorrhage. That seems a very reasonable warning to give. Possibly he might be able to give us some definite idea of what are the indications for the use of this method.
Dr Goodall said?Professor Bramwell has already touched upon the after-results.
Head injury cases are very troublesome from the point of view of legal medicine and give rise to regrettable differences of medical and surgical opinion. Within the last year I have seen two cases of gunshot wounds which could not have been inflicted later than 1918. They were cases with symptoms of what might be called basal meningitis. One of these cases has come to autopsy and there was found radiating from the scar a condition which might be termed cerebral or meningeal fibrosis. The other patient, who is still alive, has symptoms of almost the same kind?intolerable headache, neck retraction, Kernig's sign, increased knee-jerks, sometimes with Babinski, sometimes not. Two cases do not establish a proposition, but these two cases have impressed me very much indeed, and strongly suggest that acute symptoms may arise from progressive changes following a very old injury.
Mr Wade said?As a member of the surgical staff, I desire to thank Dr Russell for the interest he has taken in these cases and to let him know how much his visits have been appreciated and how stimulating 38 his work has been. I would like to put one question to him and make ?ne observation. How long does he consider it advisable for us to keep a patient suffering from a mild degree of concussion in bed in ?Ur wards?
I am constrained to put this question to him by the observation I would like to make, which is that owing to the interest he has aroused in these cases we have followed them up more carefully than formerly was our custom, and in some of them we have noted that the after-effects of the injury were much more severe and more Persistent than we had previously anticipated. Dr Somerville said?The question of memory?correctness, as well as duration?before the accident is of vital importance. In cases of 'ligation it is of great importance to know whether the victim is as Pliable or less reliable than the other witnesses, though of course we all know how very unreliable all witnesses may be. As regards afterresults, in the case I mentioned in my paper to the Society last session -~-the famous case of the cyclist who was knocked down by another cyclist?the patient, although quite normal to-day, is quite different in disposition, his father states, from what he was before the accident, ^though he was unconscious only for a matter of minutes. From heing a merry, mischievous boy, he has become very serious in his outlook. I asked him what was the last thing he remembered before the accident, and found that his retrograde amnesia went back a Quarter of an hour. He only remembers leaving the house, nothing about the accident; and he was simply putting two and two together ^'hen he accused me of causing the accident, as I was the first person he saw when he regained consciousness. In other words, his error Was not from confusion of memory but of circumstantial evidence. J-J-M. Shaw questioned the advisability of regarding the return of consciousness as a criterion of recovery in the early stages.
Unless this return is part of a general improvement, it is possible that harm may be done by the too vigorous use of such methods as intravenous hypertonic saline and the sitting posture, especially in children. There is no evidence that the mental after-effects are worse in the Case which takes seven days for consciousness to return than in the ?ne which is drawn back by therapeutic means after twenty-four hours, ^armful effects may follow the interruption of sound natural sleep.
^vhere danger-signs are absent it may be advisable to regard the Unconscious state as a form of mental rest which is as important a stage towards full recovery as the physical rest which we so strictly enjoin. Dr Boyd famieson said?Dr Russell has referred to delayed syniptoms. I should like to ask what his experience is regarding cases where the patient had a severe fall in the open street, but has carried 0n for some hours and then become ill. We get cases of people 39 struck on the head by a golf-ball, who go on with the game, then become very ill, and die. One would like to have any light on this class of case, which is likely to come under the care of the general practitioner.
Professor Russell said?I can only speak as a physician, but I have listened to the discussion with the greatest interest, for the simple reason that I am much interested in brain function. I am amazed that the brain stands as much as it does, judging from the cases of injury cited, because the brain tissue is of such a kind that it must be very easily damaged?the tissue is not torn. But the injury may cause such a shaking of the molecular constituents of cells that it is exceedingly difficult to form an adequate estimate of the significance of the injury, or to form anything like a reliable prognosis. I was thinking of the kind of injury in connection with one case in particular, which I watched for eight years, a case of encephalitis lethargica, in which the patient steadily deteriorated. On microscopic examination of the brain by Dr Reynolds, there was definite evidence in the brain of a progressive irritative process, which you might call a local sclerosis, leading to the destruction of brain tissue. I take it that will occur when you are dealing with an injury. It amazes me that the evidence of damage is not more frequent, while you can have brain manifestations as seriously altered as has been stated in the discussion. The damage to the brain resulting from the injury must go on to a process which is really a local sclerosis, interfering with the function of the particular portion of the brain involved. It must also be exceedingly difficult to ascertain even the presence of symptoms; and we have heard to-night how difficult it would be to estimate whether a patient had or had not lost some of his mental faculties as the result of these injuries. I remember a case I was much interested in years ago, the case of a banker who had something like an epileptic seizure, from which he apparently recovered; but he told me confidentially that after that seizure he was never able to add up figures.
Mr Struthers also spoke. Dr W. Ritchie Russell (in reply) said?Many questions have been asked which I am afraid I cannot answer. Professor Bramwell raised the question of the classification of the cases according to the degree of unconsciousness, and asked whether that gave any indication of the prognosis. Professor Wilkie also asked that question. I am afraid I am not in a position yet to say much about that, because the "follow-up" work I am doing is not complete, and I think it would be unwise to say anything from one's first impressions.
Professor Wilkie asked about the number of cases due to motor accidents.
Unfortunately I have not the figures with me. The 0r>ly number I can remember is that 40 of the 200 cases were due to motor-cycle accidents. Professor Wilkie also raised the question of lhe value of hypertonic saline solutions. The investigation which ^ have been carrying out has not really been concerned with treatment, and it is extremely difficult to judge of the effect of the methods of treatment which have been used. He asks what are the indications the use of hypertonic saline solutions. I would be inclined to Say that these would be much the same as seem to be the indications ^0r cerebrospinal fluid drainage, viz., prolonged unconsciousness, the Patient getting worse or suffering from severe headache. Mr Shaw raised an exceedingly interesting question as to how far such measures should be carried out. I am inclined to agree with him that in the farly stages, at all events, they may be dangerous and, as he says, difficult to see just what is gained by making the patient recover c?nsciousness rapidly. The impression I have is that it is more "ttportant that means should be used for preventing violent restlessness, which, I think, must cause haemorrhage in some cases.
That brings me to the question raised by Dr Boyd Jamieson with regard to delayed symptoms. I think the onset of delayed symptoms, |n the majority of cases, can be explained by the fact that haemorrhage ls occurring into the cerebrospinal fluid, and there is little doubt that this in itself may lead to loss of consciousness. There is no reason to SuPpose that after a blow any haemorrhage that occurs is going to stop soon. The blood does not clot in the cerebrospinal fluid: in a case Wlth one and a half million red cells per cubic millimetre there was n? tendency to clot in the specimen withdrawn.
Dr Goodall raised the question of after-results. I think it would he unwise for me to speak about that at present.
Mr Wade asked how long these cases should remain in hospital, do not feel competent to give an opinion on that subject. It is a *ttle difficult to lay down any rule, because no two cases seem to be ahke, and I do not think the classification I have drawn up is really an indication either of how long the cases require treatment or how hkely they are to develop symptoms afterwards. Some who were Unconscious for only a few moments developed severe symptoms later. , Others who were unconscious for a long period recovered in a way that Was quite astonishing. For this reason I am doubtful whether my classification is satisfactory from all points of view.
Dr Somerville raised the question of correctness of the memory before the accident and reminded us of the case he described to the Society last summer. I am sorry I had no opportunity to go into that question in my paper. All I can say is that I have found no evidence to suggest that any recollection of what happened before the accident was incorrect. One man who was unconscious for a fortnight 1 chir. 41 d 2 complained of difficulty in remembering the number of sheep he had counted the day before the accident, but this failure cannot be regarded as unduly abnormal.
Mr Struthers asked whether the operation of decompression was completely dead. As far as I can judge, in certain American and Continental cliniques it is still widely used, but I do not think it is common for surgeons to operate in this country. Of course, if it can be done without disturbing the patient, it is a very effective way of relieving increased intracranial pressure. I think, however, that increase in intracranial pressure should be removed only if present in a very marked degree, and this can usually be achieved by simpler means.
Mr Struthers also mentioned the difficulty of differentiating between post-concussional symptoms which are organic and those which are functional. I think I had better not go into that difficulty, as I would prefer not to express an opinion until I have given the matter further consideration.
Professor Russell compared the damage to the brain to the sclerosis which occurs in encephalitis lethargica. The process of healing must be very similar in the two conditions. I am fortunate in having in my possession the brains of two cases that died about a fortnight after the accident. The proliferation of the astrocytes round the small areas of haemorrhage formed a striking picture which supports Penfield's experimental observations. 42
